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Summary

We describe the occurrence of the trigeminoc-
ardiac reflex (TCR) during DMSO pre-flushing 
of the microcatheter in preparation for Onyx 
embolization via the internal maxillary artery. 
TCR has not been previously associated with 
embolization of extradural entities. Familiarity 
with this clinical reflex and its proper manage-
ment may help in planning neurointerventional 
procedures involving DMSO injection in the 
trigeminal territory.

Introduction

We describe a case of reflex sinus bradycar-
dia as a component of the trigemino-cardiac 
reflex (tCr) in a child during injection of 
dimethyl sulfoxide (dMSo) prior to planned 
embolization with onyx.

Previous case reports of this reflex with sur-
gical manipulation of the cranial dura and more 
recently with creation of an onyx cast have 
been reported, but in our case the reflex result-
ed from the dMSo solvent itself, and is the 
first to report tCr in the treatment of an ex-
tradural entity.

tCr is a physiological reflex manifesting 
with sinus bradycardia, systemic hypotension, 
apnea, and gastric hypermotility due stimula-
tion of any of the sensory branches of the 
trigeminal nerve.

Case Report

Institutional review Board approval was ob-
tained for review of cases involving extracrani-
al embolization with onyx. the patient was a 
ten-year-old Chilean boy with a two-year his-
tory of epistaxis from the left nostril and Ct 
scan evidence of a left nasopharyngeal mass. 
he underwent attempted excision, aborted due 
to intraoperative bleeding. Pathology was con-
sistent with juvenile nasopharyngeal angiofi-
broma. he was referred to the Children’s hos-
pital Boston. Further imaging demonstrated a 
left nasopharyngeal enhancing mass extending 
into the left masticator space and left sphenoid 
sinus, associated with osseous destruction of 
the left sphenoid bone, and soft tissue exten-
sion into the left foramen magnum. he was re-
ferred for pre-operative embolization, to de-
crease the intra-operative blood loss, as is the 
standard care for these richly vascular tumors 
at most high-volume centers. Intraprocedurally, 
the patient was monitored with pulse oximetry, 
a noninvasive blood pressure cuff, electrocardi-
ography, and a temperature probe. the child 
weighed 28.6 kg. the baseline parameters were 
a pulse of 80 and blood pressure of 100/70 mm 
hg. anesthesia was induced with sevoflurane 
and nitrous oxide, and maintained using 
sevoflurane.

a 5 Fr envoy guide catheter (Cordis, Miami 
Lakes, FL, uSa) was positioned in the left ex-
ternal carotid artery distal to the facial artery 
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origin, and angiography was performed (Figure 
1a, B). an echelon 14 (ev3, Irvine, Ca, uSa) 
microcatheter was advanced over a 0.014” 
transcend (Boston Scientific, natick, Ma, 
uSa) microglidewire into the distal left inter-
nal maxillary artery supplying the tumor (Fig-
ure 1C). Given our success with the use of on-
yx for embolization of extracranial head and 
neck arteriovenous malformations 1, and the 
potential benefits in terms of increased visuali-
zation of onyx relative to particulate agents 
(thereby lowering the risk of inadvertent exter-
nal carotid to internal carotid embolization), 
embolization with onyx (ev3, Irvine, Ca, uSa) 
was planned. however while flushing the dead 
space of the microcatheter with dMSo there 
was a sudden onset of bradycardia to the low 
40’s. after rapid administration of 0.4 mg of at-
ropine by the anesthesiologist, the patient’s 

heart rate normalized; there was no evidence of 
other physiologic instability. the echelon 14 
(Boston Scientific, natick, Ma, uSa) micro-
catheter was removed from the left internal 
maxillary artery, and replaced by an excelsior 
SL-10 microcatheter over a 0.014” transend 
microglidewire. embolization was performed 
using polyvinyl alcohol particles and a detach-
able coil. there were no further episodes of 
bradycardia. the patient was extubated and 
was found to be at his baseline.

Discussion

the occurrence of tCr has been described 
previously during craniofacial operations, espe-
cially LeFort I osteotomy 2,3, operations in the 
cerebellopontine angle 4-6 and skull base 7, tran-

Figure 1  a, B) Frontal and lateral views of a left external carotid artery injection demonstrating the hypervascular nasopha-
ryngeal Jna. C) Frontal view of a microcatheter injection of the left internal maxillary artery. d,e) Frontal and lateral views 
of the left external carotid artery after the embolization, demonstrating devascularization of the mass.
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